Microvillar elongation following parthenogenetic activation of sea urchin eggs.
Parthenogenetic activation of unfertilized sea urchin eggs with ammonium chloride at pH 8.0 resulted in a slow, but dramatic, reorganization of surface microvilli in four species of sea urchin eggs. Following NH4Cl treatment, elongation of microvilli on the egg surface was observed concomitant with the formation of microfilament bundles within the microvillar cores. A minimum of 2 h of treatment was required for elongation and microfilament bundle formation to occur. The maintenance of elongated microvilli was pH-sensitive; removal of the activating agent resulted in the retraction of extended microvilli while readdition of NH4Cl caused microvilli to elongate again. Accompanying microvillar elongation in activated eggs, there was an increased calcium uptake as measured by 45Ca uptake. Blocking calcium uptake by incubation in lanthanum chloride or zero-calcium seawater containing 2 mM EGTA prevented microvillar elongation. These results suggested that elongation of microvilli following parthenogenetic activation by NH4Cl is pH- and calcium-dependent and is similar to that observed during normal fertilization.